Discriminating Lipid- from Protein-Calcium Binding To Understand the Interaction between Recoverin and Phosphatidylglycerol Model Membranes.
Recoverin is a protein involved in the phototransduction cascade by regulating the activity of rhodopsin kinase through a calcium-dependent binding process at the surface of rod outer segment disk membranes. Understanding how calcium modulates these interactions and how it interacts with anionic lipid membranes is necessary to gain insights into the function of recoverin. In this work, infrared spectroscopy allowed us to show that the availability of calcium to recoverin is modulated by the presence of complexes involving phosphatidylglycerol (PG), which in turn regulates its interactions with this negatively charged lipid. Calcium can indeed be sequestered into strongly bound complexes with PG and is thus sparingly available to recoverin. The thermal stability of recoverin then decreases, which results in weakened interactions with PG. By contrast, when calcium is fully available to recoverin, the protein is thermally stable, indicating that it binds two calcium ions, which results in favorable interactions with negatively charged lipids. Consequently, the protein induces an increase in the chain-melting phase transition temperature of PG, which is indicative of an enhanced lipid chain packing resulting from the peripheral location of the protein. The secondary structure of recoverin is not affected by its interactions with anionic membrane lipids. Similar results have been obtained with saturated and unsaturated anionic lipids. This work shows that the recruitment of recoverin at the surface of anionic lipid membranes is dependent on the availability of calcium.